The stellate model is taken from Rotstein et al. (2006) , where the membrane potential dynamics is given by
APPENDIX A MATHEMATICAL MODEL OF THE STELLATE NEURON
The stellate model is taken from Rotstein et al. (2006) , where the membrane potential dynamics is given by
where C is the membrane capacitance, I syn the synaptic current and I app the applied current. The leakage and ion currents are given by:
where V ion and g ion denote the corresponding ion reversal potential and maximal conductance, respectively.
The gating variables w, which can be either m, h, n, p, r f or r s , follow the differential equation
where
, and the gating dynamics are given by: The biophysical parameters are:
In order to avoid spikes in the model dynamics, a current of −7.2µA/cm 2 has been applied.
APPENDIX B MAXIMUM LIKELIHOOD METHOD
The Euler discretization of equation (2) locally follows a Gaussian distribution with mean and variance V n + (aV 2 n + bV n + c)∆ and σ 2 ∆, respectively. Hence, the conditional probability density function is given by
and consequently, the log-likelihood function is
where θ is the vector of unknown parameters.
We consider two different cases of unknown parameters: when both α and the conductances are unknown such that θ = (a, b, c) T ; and finally, when only the conductances are supposed unknown such that θ = (b, c) T . Next we compute the maximum of the log-likelihood in each situation.
• When θ = (a, b, c) T , the maximum of the log-likelihood function is computed by solving the system
